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I. INTRODUCTION
Rainfall-runoff models are hydrologic mod-
els and they play a very important role in flood
forecasting. Hydrologic systems are featured
by a non-linear behaviour with large uncertain-
ties in the model itself and in the input data.
The use of state estimation or data assimilation
techniques is important in order to improve the
model predictions.
Evensen [1] presents the Ensemble Kalman
Filter (EnKF) as a Monte Carlo approach to the
nonlinear filtering problem. Recently, the Par-
ticle Filter (PF), which is a sequential Monte
Carlo method for state estimation, has been
widely applied in mobile robot localization
with promising results [2].
This paper presents the performances of the
EnKF and the PF applied to a rainfall-runoff
model. A comparison is done in order to deter-
mine the advantages and disadvantages of both
techniques.
II. STATE ESTIMATION
The well known Kalman filter (KF) is
the optimal estimator for linear systems with
Gaussian distributions. Several extension to
the Kalman filter has been developed mainly
to deal with nonlinearities in the system and
non-Gaussian distributions.
The Extended Kalman filter (EKF) is prob-
ably the most used nonlinear version of the
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KF. The EKF linearizes the system around the
mean and covariance using the Taylor series.
The Unscented Kalman Filter (UKF) is based
on the unscented transformation, the transfor-
mation consists in the parametrisation of the
means and covariances of the probability dis-
tributions using a set of appropriately chosen
weighted points.
In the field of Geosciences, where the sys-
tems are high-dimensional with high nonlinear
behavior and most of the times without con-
tinuous measurements and non-Gaussian dis-
tributions, the EnKF was proposed as a solu-
tion to the estimation problem. Recently, re-
search has been conducted in the application
of particle filters in Geosciences for parameter
and state estimation.
A description of the EnKF and the particle
filter is provided in this paper.
III. CONCLUSIONS
Results show that the standard particle,
which is easier to implement, and the EnKF fil-
ters perform similar with the surface soil mois-
ture as the estimated variable and using syn-
thetic generated data.
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